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Fabrication of CMC+PTFE Electrode and it's Electrochemical Performances
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Abstract

This work describes the effect of electrode binder on the characteristics of electric double layer
capacitor. Among carboxymethylcellulose (CMC), Polyvinylpyrrolidone (PVP), Polyvinyl Alcohol (PVA),
and Polyvinylidene Fluoride (PVDF), the unit cell using CMC showed good rate capability between
25mA/cm’*~100mA/cm® current density. However, CMC as a binder is incongruent, because the
electrode bound with CMC is rigid and easy to crack during a press and winding process for
fabrication of capacitor.

The unit cell capacitor using the electrode bound with binary binder composed of CMC and
Polytetrafluoroethylene (PTFE), especially in composition CMC : PTFE = 60 : 40 wt.9%, has exhibited
the better mechanical properties than those of the unit cell with CMC.

On the other hand, it was also noted that the mechanical properties of CMC+PTFE electrode, coated
on underlayer composed of CMC and carbon black, were much improved the binding force.
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Fig. 1. Fabrication process of electrode.
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Fig. 2. Variation of the specific capacitance as a
function of current density for unit cells
using each binder.
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Table 1. Properties of the electrode using single
binders.

Resistivity of Resistivity

Binder ™Y ectrode  of cell
(g/cu) (Qcm) (Qcm)
CMC 054 021 9.1
PVDF 082 0.46 102
PVA 061 0.83 %.7
PVP 086 133 415
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Fig. 3. SEM micrographs of the electrode using
CMC binder.
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Fig. 4. Variation of the specific capacitance as a
function of current density for unit cells
using CMC+PTFE binary binder.
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Table 2. Properties of the electrodes using
CMC+PTFE binary binder.

Composition ensity Resistivity Resistivity
of binder of electrode  of cell
T @a) (R (@)

100 : 0 0.60 0.21 9.1
80 :20 062 0.22 9.0
60 : 40 062 0.18 7.8
40 : 60 0.60 0.42 19.2
20 : 80 0.60 0.80 420
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Fig. 5. SEM micrographs of the electrode using
CMC+PTFE binder. ‘
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Fig. 6. Schematic diagram of the underlayer.
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Fig. 7. Variation of the specific capacitance as a
function of current density for unit cells
using CMC+PTFE electrode and
underlayer / CMC+PTFE electrode.
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Fig. 8. SEMmicrograph  of  unerlayer /

CMC+PTFE electrode.
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